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(57) ABSTRACT 

A radio communication apparatus has a plurality of com- 
munication functions such as an incoming call sound, an 
incoming call ringing pattern, an incoming call vibration, a 
received voice volume, a microphone sensibility, a noise 
canceling, a key confirming sound and a message recording, 
and a plurality of operation conditions of the communication 
functions are stored in a operation condition storing unit for 
each of a plurality of operation modes suitable for various 
environments. When a user selects a particular operation 
mode suitable for user's environment by pushing a mode 
selecting button, particular operation conditions of the com- 
munication functions corresponding to the particular opera- 
tion mode are read out, and communication functions of a 
speaker, a vibrator, a buzzer, a noise canceler, a microphone 
and a message recorder are simultaneously set to the par- 
ticular operation conditions. Therefore, when an incoming 
call and a caller's voice are received, the incoming call is 
rung at a pattern and a sound volume suitable for the user's 
environment, and the caller's voice is output at a sound 
volume suitable for the user's environment. 

12 Claims, 7 Drawing Sheets 
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RADIO COMMUNICATION APPARATUS tion functions are simultaneously changed at an easy han- 

HAVING A PLURALITY OF dling according to a user's environment. 

COMMUNICATION FUNCTIONS The object of the present invention can be achieved by the 

provision of a radio communication apparatus, comprising: 

BACKGROUND OF THE INVENTION 5 operation condition storing means for storing a plurality 

1. Field of the Invention °f operation conditions of communication functions corre- 

„ 11 . 1 * sponding to each of a plurality of operation modes which 

The present invention relates generally to a radio com- r , ** . L1 - r . J t r 

. \ , , T ui . 1 u .u 11 each are suitable for an environment; 

mumcation apparatus such as a potable telephone or the like, , _ . , 

and more particularly lo a radio communication apparatus in .„ ™ de f^* 1 ? 8 m6anS , " • mg 3 part i cu ° perat,on 

which communication functions such as an incoming call 10 mode su , ,lable for • P^icular environment from the opera- 

i 11 • • • * ii tion modes according to a user s intention: 

sound, an incoming call ringing pattern, an incoming call 6 

vibration, a received voice volume, a microphone radio communication signal receiving means for receiv- 
sensibility, a noise canceling, a key confirming sound and a in S * radio communication signal from a caller; 
message recording are simultaneously set to a plurality of 5 radio communication performing means, having the corn- 
operation conditions suitable for a user's environment. munication functions, for performing a radio communica- 

2. Description of the Related Art tion the aod caller according to the radio 

f , „ communication signal received by the radio communication 

2.1. Previously Proposed Art signa , rccciving means; and 

A type of telephone such as a portable telephone and a mode change control means for reading out a plurality of 

personal handy phone which can be earned by a user has particular operation conditions of the communication func- 

been recently developed. However, because a user receives tions corresponding to the particular operation mode 

a call even though the user stays in a public place, there is selected by the mode selecting means from the operation 

a social problem that the call troubles people placed near to condition storing means and setting the communication 

the user. To solve this problem, a portable telephone in mnclions 0 f the radio communication performing means to 

which a user does not receive any sound of an incoming call 25 tne part icular operation conditions to perform the radio 

but a vibrator informs a user of an incoming call has been communication at the particular operation conditions, 

developed as a radio communication apparatus. , n lhe above configuration , when a user inputs a mode 

In a conventional portable telephone representing a con- selection request indicating the selection of a particular 
ventional radio communication apparatus, because the ^ operation mode suitable for a particular environment, the 
vibration of a vibrator informs a user of an incoming call, it particular operation mode is selected by the mode selecting 
is required that a user sets the radio communication appa- means, a plurality of particular operation conditions of the 
ratus to a vibrator mode by operating a button and the user communication functions corresponding to the particular 
operates the radio communication apparatus to mute a sound operation mode are read out from the mode change control 
of an incoming call. Also, in another conventional portable ^ me ans, and the communication functions of the radio corn- 
telephone, a user can set to a vibrator mode and a mute mode munication performing means are set to the particular opera - 
by operating a button. tion conditions. 

2.2. Problems to be Solved by the Invention Thereafter, when a radio communication signal transmit- 
However, because there are many environments in public ted from a caller is received by the radio communication 

places, the operation in the conventional radio communica- 40 signal receiving means, a radio communication between the 

tion apparatus is inconvenient even though the vibrator user and the caller is performed according to the radio 

mode and the mute mode can be simultaneously set by communication signal by the radio communication perform- 

operating a button. For example, in cases where a user is in ing means in which the communication functions are set lo 

an electric train as a type of public space, it is required that thejwticular operation conditions. 

a volume of a received voice is turned up to listen to a 45 Ac cordingly; a^luraUty^f operation conditions of com^ 

caller's voice because the user is in a noisy place, a fmujp^ffK^ 

microphone sensibility is heightened to speak in a low voice, r W»mc jj[||^ 

a noise canceler is set to an operation condition to reduce a — ~ 

surrounding noise mixing with a user's voice, and a key BRIEF "BeSCRI PTTON OF^THE DRAWINGS 

confirming sound informing the user of the pushing of a key 50 

is turned off. In contrast, in cases where a user is in a library The objects, features and advantages of the present inven- 

or in a meeting room, it is not required to turn up a volume tion wil1 be apparent from the following description taken in 

of a received voice because it is quiet in the library or the conjunction with the accompanying drawings, in which: 

meeting room, and it is not required to set a noise canceler FIG. 1 is a block diagram of a radio communication 

to an operation condition. Therefore, though a plurality of 55 apparatus according to a first embodiment of the present 

operation conditions required for a user's environment rep- invention; 

resented by an electric train differs from those required for FIG. 2 shows a plurality of operation conditions stored in 

another user's environment such as a library or a meeting an operation condition setting memory and other memories 

room, there is a problem that a plurality of operation for each of a plurality of operation modes such as an electric 

conditions cannot be simultaneously changed at an easy $0 train mode, a car mode, a home mode, an amusement center 

handling according to a user's environment. mode, a library mode and a user mode; 

ci i\a\* a D v rur r\r\/rMnAM FIG 3 ^ a fiow cnart snowin & the setting of a plurality of 

SUMMARY OF THE INVENTION operation conditions performed under the control of a mode 

An object of the present invention is to provide, with due change control unit shown in FIG. 1 for a normal operation 

consideration to the drawbacks of such a conventional radio 65 mode or a user mode; 

communication apparatus, a radio communication apparatus FIG, 4 is a flow chart showing the setting of a plurality of 

in which a plurality of operation conditions of communica- operation conditions performed under the control of the 
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mode change control unit for an electric train mode, a car an incoming call vibrator on/off memory 16 for storing an 

mode, a home mode, an amusement center mode or a library operation condition of an incoming call vibration corre- 

mode; sponding to the normal operation mode, the operation con- 

FIG. 5 is a flow chart showing the change of one operation d ili °n of the incoming call vibration being set by the user; 

condition performed under the control of the mode change 5 a received voice volume memory 17 for storing an 

control unit; operation condition of the caller's voice volume correspond- 

FIG. 6 is a block diagram of a radio communication m S 10 lhe normal operation mode, the operation condition of 

apparatus according to a second embodiment of the present lne received voice volume being set by the user; 

invention; and a microphone sensibility memory 18 for storing an opera- 

FIG. 7 is a flow chart showing the change of one operation 30 tion condition of a microphone sensibility corresponding to 

condition performed under the control of a mode change lhe normal operation mode, the operation condition of the 

control unit shown in FIG. 6. microphone sensibility being set by the user; 

a noise canceler on/off memory 19 for storing an opera - 

DETAILED DESCRIPTION OF THE tj on condition of the noise canceling corresponding to the 

EMBODIMENTS 35 normal operation mode, the operation condition of the noise 

Preferred embodiments of a radio communication appa- canceling being set by the user; 

ratus according to the present invention are described with a key confirming sound volume memory 20 for storing an 

reference to the drawings. operation condition of the key confirming sound volume 

FIG. 1 is a block diagram of a radio communication 2 o corres P ondin g 10 the normal operation mode, the operation 

apparatus according to a first embodiment of the present condition of the key confirming sound volume being set by 

invention. lne user i 

As shown in FIG. 1, a radio communication apparatus 10 a message recording on/off memory 21 for storing an 

comprises- operation condition of the message recording corresponding 

an antenna 11 for receiving an input signal of an incoming 25 "> the normal operation mode the operation condition of the 

call and an input signal of a caller's voice which are radiated messa S e recordin S bein S b V lhe user; 

as a radio wave transmitted from a public base station (not t an incoming call vibrator 31 vibrating to inform the 

shown), and transmitting an output signal of a user's voice; incoming call of the user; 

a radio wave processing unit 12 for detecting a phase of a vibrator actuating circuit 25 for actuating the incoming 

the input signals, amplifying the input signals to obtain the 30 cal1 vibrator 31 to vibrate the vibrator 31; 

incoming call and the caller's call, and processing the user's a first change-over switch 24 for changing over the 

voice to the output signal; operation of the incoming call vibrator 31 from the vibration 

" ^'operation ^nditiM~stonng^^ ( or no vibration) to the no vibration (or vibration) according 
plurality of operation conditions of communication .func-S t0 one operation condition of the incoming call vibration; 

tions corresponding to each of a plurality of operation modes 35 an incoming call buzzer 32 ringing at one incoming call 

such as an electric train mode, a car mode, a home mode, an ) pattern to inform the incoming call of the user; 

amusement center mode, a library mode and a user mode ^ a buzzer actuating circuit 26 for actuating the incoming 

suitable for various environments, the communication func- ^ call buzzer 32 according to operation conditions of the 

tions being composed of an incoming-call sound volume, an \ incoming call sound volume and the incoming call ringing 

incoming call, ringing pattern, an incoming call vibration, a ^ pattern to ring the buzzer 32 at a sound volume and one 

received voice volume, a microphone sensibility, a noise f ringing pattern; 

canceling, a key confirming sound volume-and.a_message j a speaker 33 for outputting a key confirming sound to 

recor/iing.for each operation- mode; • make the user confirm the pushing of the mode selection 

a mode selection button 23 for receiving s mode selecting-^ button 23, one numeral button of the numeral receiving unit 

request indicating t he selection of a pa rticular operation \ 38 or one communication function selection button of the 

mode from the user; communication function selecting unit 37, and outputting 

a communicatioiTfunction selecting unit 37, composed of the received voice of the caller; 

seven communication function selection buttons corre- a speaker actuating circuit 27 for actuating the speaker 33 

sponding to the communication functions in the normal 50 according to operation conditions of the received voice 

operation mode or the user mode, for receiving a commu- volume and the key confirming sound volume to adjust a 

nication function selecting request indicating the selection of sound volume of the key confirming sound output from the 

a particular communication function from the user to change speaker 33 and a sound volume of the received voice output 

an operation condition of the particular communication from the speaker 33; 

function in the normal operation mode or the user mode; 55 a microphone 34 for receiving the user's voice; 

a numeral receiving unit 38, composed of ten numeral a microphone amplifier 28 for amplifying the user's voice 

buttons indicating the numerals from "0" to "9", for respec- received by the microphone 34 at a microphone sensibility 

tively receiving a numeral as operation condition data in according to one operation condition of the microphone 

cases where the mode selection button 23 or one commu- sensibility, the amplified user's voice being transmitted to 

nication function selection button of the communication eo the caller through the radio wave processing unit 12 and the 

function selecting unit 37 is pushed by the user, and receiv- antenna 11 to reproduce the user's voice at a top sound 

ing a telephone number to call someone; volume in cases where the user's voice is amplified at a high 

an incoming call sound volume memory 15 for storing microphone sensibility and to reproduce the user's voice at 

operation conditions of the incoming call sound volume and a low sound volume in cases where the user's voice is 

the incoming call ringing pattern corresponding to a normal 65 amplified at a low microphone sensibility; 

operation mode, the operation condition of the sound vol- a noise canceler 29 for reducing a noise mixing with the 

ume and ringing pattern being set by a user; user's voice amplified by the microphone amplifier 28; 
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a pair of second change-over switches 30 for changing mode, a library mode and a user mode. The operation 

over from the reduction of the noise (or no-reduction) to the conditions of the communication functions for the electric 

no-reduction (reduction of the noise) according to one train mode, a car mode, a home mode, an amusement center 

operation condition of the noise canceling; mode and a library mode are set in advance in the operation 

a message recording unit 35 for recording a message of a 5 condition storing unit 14. The operation conditions of the 

caller; communication functions for the user mode are arbitrarily 

a third change-over switch 36 for changing over from the 561 the u f ? ™ d are stored in *? °P er r ati ° D condi,io . n 

recording of a caller's message (or no recording) to no sl0 ™Z " mt 14 ™ e °P era " 0D commons of the communi- 

recording (or recording of a caller's message) according to ca " 10n f™ c,1 ° ns ' or lhe n ° rmal °P" a . t,on u cond, " on a , r * 

one operation condition of the message recording; 10 ^{^y set by the user and are stored m the memories 15 

a mode change control unit 13 for controlling a mode '.. , - • . , r • L 

change according to the mode selecting request of the user ^ electnc mode * suitable for a user u 8 01D & by 

received by the mode selection button 23 by reading out the train > the car mode 15 s " Uable for a ™ r B°«?g b V car ' the 

plurality of operation conditions of the communication c borne mode is suitable for a user staymg m his own house, 

functions of the normal operation mode stored in the memo- 15 the a ™sement center mode is suitable for a user staying in 

ries 15 to 21 in cases where the mode selecting request a nois y P lace such as an amusement place, and the library 

indicates the normal operation mode, reading out a plurality mode is suitable for a sl ^ m ^ in a ^ uiet P lace re P re " 

of operation conditions of the communication functions of semed by a library. 

the particular operation mode from the operation condition In the above configuration, an operation of the radio 

storing unit 14 in cases where the particular operation mode communication apparatus 10 is described, 

indicated by the mode selecting request is not the normal The setting of a plurality of operation conditions of the 

operation mode, controlling the buzzer actuating circuit 26, communication functions for the normal operation mode is 

the first change-over switch 24, the speaker actuating circuit initially described with reference to FIG. 3. 

27, the microphone amplifier 28, the pair of second change- 2$ FIG. 3 is a flow chart showing the setting of a plurality of 

over switches 30 and the third change-over switch 36 operation conditions of the communication functions per- 

according to the plurality of operation conditions of the formed by the user under the control of the mode change 

communication functions in the particular operation mode control unit 13 for the normal operation mode or the user 

(or the normal operation mode), changing the operation mode. 

condition set in the buzzer actuating circuit 26, the first 3Q When the ^ pushes the mode se i ec tion button 23 for a 

change-over switch 24, the speaker actuating circuit 27, the short time (for example, a prescribed time shorter than 1 

microphone amplifier 28, the pair of second change-over second) in a step S100, a message indicating a current mode 

switches 30 or the third change-over switch 36 according to ^ initially displayed on the displaying unit 22. In cases 

the communication function selecting request received by whefe the pushing of the mode selecti on button 23 is the first 

the communication function selecting unit 37 and a numeral 35 time> be cause the normal operation mode is originally set as 

input to one numeral button of the numeral receiving unit 38, lhe current mode> a message « norma i operation mode" is 

and renewing the operation condition data stored m one displayed. A message displayed on the displaying unit 22 is 

memory 15, 16, 17, 18, 19, 20 or 21 corresponding to the cyclically changed to another in the order of "normal 

particular communication function indicated by the commu- operation mode", "electric train mode", "car mode", "home 

nication function selecting unit 37; and 4Q mo fo» 9 « amusement cen ter mode", "library mode", "user 

a displaying unit 22 for displaying a name of a mode mode", "normal operation mode", "electric train mode", — 

selected by the user under the control of the mode change under the control of the mode change control unit 13 each 

control unit 13 when the user pushes the mode selection time the user pushes the mode selection button 23 for a short 

button 23. time. Thereafter, when a message of a particular operation 

A normal operation mode storing unit is composed of the 45 mode desired by the user is displayed on the displaying unit 

incoming call sound volume memory 15, the incoming call 22, the user pushes the mode selection button 23 for a long 

vibrator on/off memory 16, the received voice volume time (for example, a prescribed time longer than 1 second), 

memory 17, the microphone sensibility memory 18, the Therefore, the particular operation mode is selected by the 

noise canceler on/off memory 19, the key confirming sound user in a step S101. 

volume memory 20 and the message recording on/off 50 Thereafter, it is judged by the mode change control unit 13 

memory 21. A radio communication performing unit is in a step S102 what mode the user selects. In cases where the 

composed of the incoming call vibrator 31, the vibrator particular operation mode is the normal operation mode, it 

actuating circuit 25, the first change-over switch 24, the is judged in a step S103 by the mode change control unit 13 

incoming call buzzer 32, the buzzer actuating circuit 26, the whether or not one communication function not yet set by 

speaker 33, the speaker actuating circuit 27, the microphone 55 the user exists. In cases where one communication function 

34, the microphone amplifier 28, the noise canceler 29, the not yet set by the user exists, a message corresponding to one 

second change-over switches 30, the message recording unit communication function not yet set by the user is displayed 

35 and the third change-over switch 36. 0 n the displaying unit 22. For example, a first message 

FIG. 2 shows a sound volume and ringing pattern of an "sound volume of incoming call, mute=0, low=l, ordinary= 

incoming call, an operation condition of an incoming call 60 2, top=3" corresponding to an incoming call sound volume, 

vibrator, a voice volume of the caller's voice, a sensibility of a second message "ringing pattern of incoming call, pattern 

a microphone, an operation condition of a noise canceler, a 1=1, pattern 2=2" corresponding to a ringing pattern, a third 

sound volume of a key confirming sound and an operation message "incoming call vibrator, ON=l, OFF=2" corre- 

condition of a message recorder stored in the operation sponding to an incoming call vibration, a fourth message 

condition storing unit 14 and the memories 15 to 21 for each 65 "voice volume, low=l, ordinary =2, top=3" corresponding to 

of a plurality of operation modes such as an electric train a received voice volume, a fifth message "microphone 

mode, a car mode, a home mode, an amusement center sensibility, low=l, ordinary=2, high=3" corresponding to a 
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microphone sensibility, a sixth message "noise canceler, sound volume memory 20, an operation condition of the 

ON=l, OFF=2" corresponding to a noise canceler, a seventh buzzer actuating circuit 26 is set according to the data stored 

message "key confirming sound, mute=0, low=l, ordinary- in the incoming call sound volume memory 15, an operation 

2, top=3" corresponding to a key confirming sound volume condition of the second change-over switches 30 is set 

and an eighth message "message recorder, ON=l, OFF-2" 5 according to the data stored in the noise canceler on/off 

corresponding to a message recording are displayed in that memory 19, an operation condition of the microphone 

order under the control of the mode change control unit 13 amplifier 28 is set according to the data stored in the 

on condition that the communication function corresponding microphone sensibility memory 18, and an operation con- 

the message is not yet set by the user. Thereafter, for dition of the third change-over switch 36 is set according to 

example, in cases where the user pushes the numeral button 10 the data stored in the message recording on/off memory 21. 

of "0" (or "1", "2", or "3") in the numeral receiving unit 38 Thereafter, in a step S107, a message "setting of normal 

in a step S104 when the first message is displayed, the sound operation mode is completed" is displayed for a prescribed 

volume of incoming call is set to a mute condition (or a low t j me on tne displaying unit 22. 

volume, an ordinary volume or a top volume) for the normal ^ tfae ^ of a p , urality of operalion con ditions of 

operation mode in a step S105. That is, the setting of the 15 commU nication functions for the user mode is described, 

mute condition is stored in the incoming call sound volume , . - . , •, ■ ■ j j k , .u 

„ . . A , As shown in FIG. 3, in cases where it is judged by the 

memory 15 as data of the incoming call sound volume. Also, , , . . t , . , £ in ^ ' , 

3 , 1 . • * rt f tul mode change control unit 13 in the step S102 that the 

in cases where the user selects a ringing pattern of the . . b . . t , , r . . , 

... , . iu r«u 1 particular operation mode selected by the user in the step 

incoming call by pushing one numeral button of the numeral ^ 1A1 . . r , . C1ft1 ; c1Ae * J\ 

. . 6 . ,v , t j • j- 1 j . 1 S 101 is the user mode, the steps S 103 to S 105 are performed 

receiving unit 38 when the second message is displayed, the 20 . . , t -* c j-.- c • »■ 

, ° , . . . • . . n to set a plurality of operation conditions of communication 

setting of the ringing pattern is stored in the incoming call . ™ *■ j *- *i 

, & . & & 1 . . & functions for the user mode. The operation conditions set by 

sound volume memory 15 as data of the ringing pattern. . . . t 01Ajl t r . ... 

A1 . . i the user in the step S104 are stored as operation condition 

Also, in cases where the user selects an operation condition , , ' . . t . r ... . . 

- . . . ,, n. f- 1 data of the user mode in the operation condition storing unit 

of the incoming call vibrator 31 by pushing one numeral 1(( . . , ™ I . % 

. , - t . * . . . K iq u *u *w a I 4 113 tne ste P S105. Thereafter, the communication func- 

button of the numeral receiving unit 38 when the third 25 r .1. * . u •* u ^ ,l 1 ♦ . 

.... , . 4 . & fiU tions of the first change-over switch 24, the speaker actuat- 

message a delayed, the setting of the operation condmon * ac(uati ^ £ ^ 

in the incommg caU v.brator 31 b stored in the incoming call ct f a e . over switches 30 , the microphone amplifier 28 and 

vibrator on/off memory 16 as data of the operation condition . tl f. , , .' v l4 r . , , 4 . 

f iL . . ,, «u . ii ai • u *u the third change-over switch 36 arc simultaneously set to the 

of the incoming call vibrator 31. Also, in cases where the . * ... . # , . 4 , ' 

. & . . r .u 11 » • u u- operation conditions which are mdicated by the operation 

user selects a voice volume of the caller's voice by pushing 30 y .... . . c ^ . j • *u .* 

r iL . /to u condition data of the user mode stored in the operation 

one numeral button of the numeral receiving unit 38 when ... t . ... , #u , 1 r ,u „ j 

. f jL . . , 4 . condition stonng umt 14 under the control or the mode 

the fourth message is displayed, the setting of the operation . ■ , t c *n* 

r , & . 1 •' 1 • . T. • 1 change control unit 13 in the step S106. 

condition of the voice volume is stored in the received voice 0 < . c 

volume memory 17 as data of the operation condition of the Thereafter, m the step S107, a message setting of user 

caller's voice. Also, in cases where the user selects a 35 mode is com Pf elecr 15 displayed for a prescribed time on the 

microphone sensibility by pushing one numeral button of the displaying unit 22. 

numeral receiving unit 38 when the fifth message is Next, the selection of one mode, of which the operation 

displayed, the setting of the microphone sensibility is stored conditions are stored in the operation condition stonng unit 

in the microphone sensibility memory 18 as data of the 14, is described with reference to FIG. 4. 

operation condition. Also, in cases where the user selects an 40 ^ IG - 4 is a flow chart showing the setting of the operation 

operation condition of the noise canceler 29 by pushing one conditions of the first change-over switch 24, the speaker 

numeral button of the numeral receiving unit 38 when the actuating circuit 27, the buzzer actuating circuit 26, the 

sixth message is displayed, the setting of the operation second change-over switches 30, the microphone amplifier 

condition of the noise canceler 29 is stored in the noise 28 and the third change-over switch 36 in the electric train 

canceler on/off memory 19 as data of the operation condition 45 mode, the car mode, the home mode, the amusement center 

of the noise canceler 29. Also, in cases where the user selects mode or the library mode. 

an operation condition of the key confirming sound by As shown in FIG. 4, in cases where it is judged by the 

pushing one numeral button of the numeral receiving unit 38 mode change control unit 13 in the step S102 that the 

when the seventh message is displayed, the setting of the particular operation mode selected by the user in the step 

operation condition of the key confirming sound is stored in 50 S101 is the electric train mode, the car mode, the home 

the key confirming sound volume memory 20 as data of the mode, the amusement center mode or the library mode, 

operation condition of the key confirming sound. Also, in particular operation conditions corresponding to the particu- 

cases where the user selects an operation condition of the lar operation mode are read out from the operation condition 

message recording unit 35 by pushing one numeral button of storing unit 14 by the mode change control unit 13, and the 

the numeral receiving unit 38 when the eighth message is 55 communication ftinctions of the first change-over switch 24, 

displayed, the setting of the operation condition of the the speaker actuating circuit 27, the buzzer actuating circuit 

message recording unit 35 is stored in the message recording 26, the second change-over switches 30, the microphone 

on/off memory 21 as data of the operation condition of the amplifier 28 and the third change-over switch 36 are simul- 

message recording unit 35. The steps S103 to S105 are laneously set to the particular operation conditions under the 

repeated until all operation conditions for the normal opera- 60 control of the mode change control unit 13 in a step SI 08. 

tion mode are set by the user. For example, in cases where the electric train mode is 

After all operation conditions are set, in a step S106, an selected by the user, because pieces of operation condition 

operation condition of the first change-over switch 24 is set data indicating the sound volume of incoming call set to a 

according to the data stored in the incoming call vibrator mute condition, the incoming call vibrator 31 set to an "ON" 

on/off memory 16, an operation condition of the speaker 65 condition, a voice volume of the caller's voice set to a top 

actuating circuit 27 is set according to the data stored in the level, a microphone sensibility set to a "high" condition, the 

received voice volume memory 17 and the key confirming noise canceler 29 set to an "ON" condition, the key con- 
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firming sound set to a mule condition and the message 
recording unit 35 set to an "OFF" condition are stored in the 
operation condition storing unit 14, the buzzer actuating 
circuit 26 is set to an "OFF* condition not to ring the buzzer 

32, the first change-over switch 24 is turned on to vibrate the 
incoming call vibrator 31, a voice amplification in the 
speaker actuating circuit 27 is set to a top level to maximize 
a sound level of the caller's voice, a voice amplification in 
the microphone amplifier 28 is set to a top level to maximize 
a sound level of the user's voice, the operation condition of 
the second change-over switches 30 is set to reduce a noise 
in the noise canceler 29, the speaker actuating circuit 27 is 
set not to output any key confirming sound from the speaker 

33, and the third change-over switch 36 is turned off not to 
record any caller's message. 

Thereafter, in a step S109, a message indicating the 
setting of the communication functions corresponding to the 
particular operation mode is displayed on the displaying unit 
22. For example, a message "setting of electric train mode 
is completed" is displayed for a prescribed time on the 
displaying unit 22 in cases where the electric train mode is 
selected by the user. 

After the procedure shown in FIG. 3 or FIG. 4 is 
completed, the radio communication apparatus 10 is set in 
an incoming call receiving condition. 

Therefore, when a signal of an incoming call and a signal 
of a caller's voice are received by the antenna 11 on 
condition that the radio communication apparatus 10 is, for 
example, set in the electric train mode, the signals are 
processed in the radio wave processing unit 12 to obtain the 
incoming call and the caller's voice. Thereafter, the ringing 
of the incoming call is not performed, the user is informed 
of the incoming call by the vibration of the incoming call 
vibrator 31. Thereafter, the user receives the caller's voice 
reproduced at a top level by the speaker 33, and the user 
talks with the caller. In this case, a user's voice is received 
by the microphone 34 as a user's voice signal, and the user's 
voice signal is amplified at a top level by the microphone 
amplifier 28. Thereafter, because the operation condition of 
the second change-over switches 30 is set to a turn-off 
condition, the noise canceler 29 is used to reduce a noise 
mixing with the user's voice in the noise canceler 29. Also, 
because the third change-over switch 36 is set to a turn-off 
condition, even though the user is absent, the caller's voice 
is not recorded in the message recording unit 35. 

Next, the change of one operation condition of one 
communication function is described with reference to FIG. 
5. 

FIG. 5 is a flow chart showing the change of one operation 
condition. 

As shown in FIG. 5, when the user pushes one commu- 
nication function selection button corresponding to a par- 
ticular communication function in the communication func- 
tion selecting unit 37 in a step S201, a current mode set in 
the radio communication apparatus 10 is checked by the 
mode change control unit 13 in a step S202. In cases where 
the normal operation mode is set, a message "Do you change 
a communication function of the normal operation mode? 
YES=1, No=3, change in user mode=2" is displayed on the 
displaying unit 22 in a step S203. Also, in cases where the 
electric train mode (or the car mode, the home mode, the 
amusement center mode, the library mode or the user mode) 
is set in the radio communication apparatus 10, a message 
"Do you change a communication function of the electric 
train mode (or the car mode, the home mode, the amusement 
center mode, the library mode or the user mode)? YES-1, 
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No=3, change in user mode=2" is displayed. Therefore, the 
user can know the mode currently set in the radio commu- 
nication apparatus 10. Thereafter, it is judged in a step S204 
by the mode change control unit 13 which numeral button of 

5 the numeral receiving unit 38 the user pushes. In cases 
where the user pushes the numeral button of "3" in reply to 
the message, this operation condition changing procedure is 
finished. In contrast, in cases where the user pushes the 
numeral button of "1" in reply to the message, a message 

io urging the inputting of new data of the particular operation 
condition is displayed on the displaying unit 22 in a step 
S205. For example, a first message "please input an incom- 
ing call sound volume and a ringing pattern, mute=0, low 
and ringing pattern 1=1, ordinary and ringing pattern 1=2, 

is top and ringing pattern 1=3, low and ringing pattern 2=4, 
ordinary and ringing pattern 2=5, top and ringing pattern 
2=6", is displayed in cases where the particular communi- 
cation function is an incoming call sound volume and a 
ringing pattern, a second message "please input an incoming 

20 call vibration ON=l , OFF~2" is displayed in cases where the 
particular communication function is an incoming call 
vibration, a third message "please input a voice volume, 
low=l, ordinary=2, top=3" is displayed in cases where the 
particular communication function is a received voice sound 

25 volume, a fourth message "please input a microphone 
sensibility, lowol, ordinary=2, high=3" is displayed in cases 
where the particular communication function is a micro- 
phone sensibility, a fifth message "please input a noise 
canceling, ON=l, OFF=2" is displayed in cases where the 

30 particular communication function is a noise canceling, a 
sixth message "please input a key confirming sound volume, 
raute=0, low=l, ordinary =2, top=3" is displayed in cases 
where the particular communication function is a key con- 
firming sound volume, and a seventh message "please input 

35 a message recording, ON=l, OFF»2" is displayed in cases 
where the particular communication function is a message 
recording. 

Thereafter, it is judged in a step S206 by the mode change 
control unit 13 which numeral button of the numeral receiv- 

40 ing unit 38 the user pushes. In cases where the user pushes 
a particular numeral button in reply to the message, opera- 
tion condition data stored in one memory 15, 16, 17, 18, 19, 
20 or 21 corresponding to the particular communication 
function is replaced with new operation condition data 

45 indicated by the pushing of the particular numeral button of 
the numeral receiving unit 38 in a step S207, and the 
communication function of the speaker actuating circuit 27, 
the buzzer actuating circuit 26, the microphone amplifier 28, 
the first change-over switch 24, the second change-over 

50 switches 30 or the third change-over switch 36 correspond- 
ing to the particular communication function is changed to 
an operation condition indicated by the new operation 
condition data in a step S208. For example, in cases where 
the user pushes the numeral button of "1" in reply to the first 

55 message, data stored in the incoming call sound volume 
memory 15 is replaced with new operation condition data 
indicating a low sound volume and a ringing pattern 1 for an 
incoming call, and the communication function of the 
buzzer actuating circuit 26 is set to ring an incoming call at 

60 a low sound volume. Also, in cases where the user pushes 
the numeral button of "1" in reply to the second message, 
data stored in the incoming call vibrator on/off memory 16 
is replaced with new operation condition data indicating the 
incoming call vibration, and the first change-over switch 24 

65 is turned on. Also, in cases where the user pushes the 
numeral button of "1" in reply to the third message, data 
stored in the received voice sound volume memory 17 is 
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replaced with new operation condition data indicating a low operation condition of the particular communication func- 

sound volume, and the communication function of the tion can be immediately changed at a easy handling, 

speaker actuating circuit 27 is set to reproduce the received Nexl a sec0 nd embodiment is described with reference to 

voice at a low sound volume. Also, in cases where the user FIGS. 6 and 7. 

pushes the numeral button of "1" in reply to the fourth 5 „. J, ✓ r i- - 

message, data stored in the microphone sensibility memory 6 15 a "«* d.agram of a radio communication 

18 is replaced with new operation condition data indicating a PP aralus according to a second embodiment of the present 

a low microphone sensibility, and the communication func- invention. 

tion of the microphone amplifier 28 is set to a low micro- As shown in FIG. 6, a radio communication apparatus 40 

phone sensibility. Also, in cases where the user pushes the comprises the antenna 11, the radio wave processing unit 12, 

numeral button of "1" in reply to the fifth message, data the operation condition storing unit 14, the incoming call 

stored in the noise canceler on/off memory 19 is replaced sound volume memory 15, the incoming call vibrator on/off 

with new operation condition data indicating a noise memory 16, the received voice volume memory 17, the 

canceling, and the communication function of the second microphone sensibility memory 18, the noise canceler on/off 

change-over switches 30 is set not to operate the noise memory 19, the key confirming sound volume memory 20, 

canceler 29. Also, in cases where the user pushes the the message recording on/ofT memory 21, the mode selection 

numeral button of "1" in reply to the sixth message, data button 23, the incoming call vibrator 31, the vibrator actu- 

stored in the key confirming sound volume memory 20 is ating circuit 25, the first change-over switch 24, the incom- 

replaced with new operation condition data indicating a low ing call buzzer 32, the buzzer actuating circuit 26, the 

sound volume, and the communication function of the 2Q speaker 33, the speaker actuating circuit 27, the microphone 

speaker actuating circuit 27 is set to reproduce a key 34, the microphone amplifier 28, the noise canceler 29, the 

confirming sound at a low sound volume. Also, in cases second change-over switches 30, the message recording unit 

where the user pushes the numeral button of "1" in reply to 35, the third change-over switch 36, 

the seventh message, data stored in the message recording a communication function selecting unit 41, composed of 

on/off memory 21 is replaced with new operation condition 25 seven communication function selection buttons corre- 

data indicating the message recording, and the third change- sponding to the plurality of communication functions of one 

over switch 36 is turned on. mode currently set, for respectively receiving a communi- 

Accordingly, even though the radio communication appa- cation function selecting request indicating the selection of 

ratus 10 is set to any mode, a particular communication a part icu la r communication function from the user to change 

function is immediately designated by the user, and an 30 an operation condition of the particular communication 

operation condition of the particular communication func- function of the current mode, the ten numeral receiving unit 

tion can be immediately changed at a easy handling. Also, 38, 

because the data of one corresponding memory selected a mode change control unit 42 for controlling a mode 
from the memories 15 to 21 is renewed, the particular change according to the mode selecting request of the user 
communication function of the radio communication appa- 35 received by the mode selection button 23 by reading out the 
ratus 10 can be operated at user's desired operation condi- plurality of operation conditions of communication func- 
tion even though the mode in the radio communication lions of the normal operation mode stored in the memories 
apparatus 10 is changed to the normal operation mode. 15 to 21 in cases where the mode selecting request indicates 

Next, the change of one operation condition of one the normal operation mode, reading out a plurality of 

communication function of the user mode is described with 40 operation conditions of communication functions of the 

reference to FIG. 5. particular operation mode from the operation condition 

In cases where the user pushes the numeral button of "2" storing unit 14 in cases where the particular operation mode 
in reply to the message in the step S204, a message urging indicated by the mode selecting request is not the normal 
the inputting of new operation condition data of the partial- operation mode, controlling the buzzer actuating circuit 26, 
lar communication function is displayed on the displaying 45 the first change-over switch 24, the speaker actuating circuit 
unit 22 in a step S209 in the same manner as in the step 27 » the microphone amplifier 28, the second change-over 
S205. Thereafter, it is judged in a step S210 by the mode switches 30 and the third change-over switch 36 according 
change control unit 13 which numeral button of the numeral to the plurality of operation conditions of the particular 
receiving unit 38 the user pushes. In cases where the user operation mode (or the normal operation mode) and chang- 
pushes a particular numeral button in reply to the message, 50 in S the operation condition in the buzzer actuating circuit 26, 
data of the user mode corresponding to the particular com- the first change-over switch 24, the speaker actuating circuit 
munication function in the operation condition storing unit 27 > the microphone amplifier 28, the second change-over 
14 is replaced with new operation condition data indicated switches 30 or the third change-over switch 36 according to 
by the pushing of the particular numeral button in a step the communication function selecting request received by 
S211. Thereafter, it is judged in a step S212 by the mode 55 one communication function selection button of the corn- 
change control unit 13 at what mode the radio communica- munication function selecting unit 41 and a numeral input to 
tion apparatus 10 is set. In cases where the user mode is set, one numeral button of the numeral receiving unit 38, and the 
the communication function of the speaker actuating circuit displaying unit 22. 

27, the buzzer actuating circuit 26, the microphone amplifier In the above configuration, the change of one operation 

28, the first change-over switch 24, the second change-over 60 condition of one communication function in the radio corn- 
switches 30 or the third change-over switch 36 correspond- munication apparatus 40 differs from that in the radio 
ing to the particular communication function is changed to communication apparatus 10. 

an operation condition indicated by the new operation FIG. 7 is a flow chart showing the change of one operation 

condition data in a step S213. condition according to a second embodiment. 

Accordingly, even though the radio communication appa- 65 As shown in FIG. 7, when the user pushes one commu- 
ratus 10 is set to any mode, a particular communication nication function selection button corresponding to a par- 
function in the user mode is designated by the user, and an ticular communication function in the communication func- 



02/02/2004, EAST Version: 1.4.1 



US 6,285,891 Bl 

13 14 

lion selecting unit 41 in a step S301, a current mode set in in the current mode can be immediately changed at a easy 

the radio communication apparatus 40 is checked by the handling, and the particular communication function of the 

mode change control unit 42 in a step S302, and a message radio communication apparatus 40 can be immediately 

according to the current mode is displayed on the displaying changed to user's desired condition at a easy handling, 

unit 22 in a step S303. For example, m cases where the s i D the second embodiment, operaUon condition data of the 

normal operation mode is set, a message "Do you change an electfic , rain mod car mod , he home mod , he amuse . 

operation condition of a communication function of the ma cemer m£)de of me Ub fflode s , ored m me lion 

normal operation mode? YES-1, No-2 is displayed on the ^ ^ u {% renewe<J Ho ^ ^ 

delaying unit 22. Also, in cases where the electric train cable tha( ^ da(a of ^ electric train mod 

mode (or the car mode, the borne mode, the amusement 10 car mod , he hoffle mod , he amusement center mode or 

center mode, the library mode or the user mode) is set in the ^ ^ ^ slored ^ ^ jon cond;tion ^ 

radio commumcation apparatus 40, a message Do you ^ u be no( renewed eveQ mo fa (he a , ion ragditiog 

change an operation condition of a communication function chan ^ dure ^ pe rfonned . 

of the electric train mode (or the car mode, the home mode, , . , . . . 

t , „ „ t t _V t . ,-i , Aa ^ r Also, in the first and second embodiments, the short-time 

the amusement center mode, the library mode or the user , * t * , . . , _ , _ _ . , , * , , 

j \o vn?c 1 xt o» • a- 1 j nrn, r AM >Ui , 1M 13 button pushing in the step S100 is shorter than 1 second, and 

mode)? YES =1, No =2 is displayed. Therefore, the user can ■ , • 7 V - - . ^ M • , \*_ 

. , tl V • »l j- *• the long-time button pushing in the step S101 is longer than 

know the mode currently set in the radio communication & .*\ f. u ^ «• u 

apparatus 40. Thereafter, it is judged in a step S304 by the 1 se <° nd : "^T* ci E P 1 n f T IT 

mode change control unit 13 which numeral button of the P«» hu * '° the s,e P S l°° be ^ ib ™° 5 f cond - * nd h * 

numeral receiving unit 38 the user pushes. In cases where 20 'W™ bulton P» sh,n 8 ,n the sle P S101 » lon S er lhan 1 5 

the user pushes the numeral button of "2" in reply to the secon ■ 

message, this operation condition changing procedure is Mso > m the ^ and second embodiments, the seven 

finished. In contrast, in cases where the user pushes the communication function selection buttons of the commum- 

numeral button of "1" in reply to the message, a message cation function selecting unit 37 (or 41) are used to specify 

urging the inputting of new operation condition data of the 25 a particular communication function. However, it is appli- 

particular communication function is displayed on the dis- cable that a sin 8> c communication function selection button 

playing unit 22 in a step S305 in the same manner as in the be used in P lace of lhe ^ n communication function 

step S205 of FIG 5 selection buttons. In this case, the communication functions 

Thereafter, it is judged in a step S306 by the mode change c y clica "y f Splayed on the displaying unit 22 while 

control unit 13 which numeral button of the numeral receiv- 30 changing the display of one communication function to 

ing unit 38 the user pushes. In cases where the user pushes anolh u er each Ume tbe ™& communication function selec- 

a particular numeral button in reply to the message, it is tl0n button . 1S Py shed for a iim f> and a P a ^cular 

judged in a step S307 by the mode change control unit 13 at communication function is specified under the control of the 

what mode the radio communication apparatus 10 is set. In mode chan S e 00111101 u A mt 13 ( or «) in u cases wnere ^ 

cases where the normal operation mode is set as a current 35 communication function selection button is pushed 

mode, operation condition data stored in one memory 15, 16, for a ^ u , me when the P artlcular communication function 

17, 18, 19, 20 or 21 corresponding to the particular com- 1S dls P laved - 

munication function is replaced with new operation condi- Also, modes corresponding to user's environments are not 

tion data indicated by the pushing of the particular numeral limited to the modes stored in the mode change control unit 

bulton in a step S308 in the same manner as in the step S207 40 13 in the present invention. 

of FIG. 5, and the communication function of the speaker Also, the user mode is not limited to a mode correspond- 

actuating circuit 27, the buzzer actuating circuit 26, the ing to user's environment. For example, it is applicable that 

microphone amplifier 28, the first change-over switch 24, the user mode correspond to user's circumstance such as 

the second change-over switches 30 or the third change-over user's physical condition. 

switch 36 corresponding to the particular communication 45 Having illustrated and described the principles of the 

function is changed to an operation condition indicated by present invention in a preferred embodiment thereof, it 

the new operation condition data in a step S309 in the same should be readily apparent to those skilled in the art that the 

manner as in the step S208 of FIG, 5. invention can be modified in arrangement and detail without 

In contrast, in cases where a particular operation mode departing from such principles. We claim all modifications 

representing the electric train mode, car mode, the home 50 coming within the scope of the accompanying claims, 

mode, the amusement center mode, the library mode or the What is claimed is: 

user mode is set as a current mode in the step S307, 1. A radio communication apparatus, comprising: 

operation condition data of the particular operation mode storing means for storing a plurality of operation condi- 

stored in the operation condition storing unit 14 is replaced tions of communication functions corresponding to 

with new operation condition data indicated by the pushing 55 each of a plurality of operation modes which each are 

of the particular numeral button in a step S310, and the suitable for an environment; 

communication function of the speaker actuating circuit 27, said communication functions including an incoming call 

the buzzer actuating circuit 26, the microphone amplifier 28, vibration function and a received voice volume 

the first change-over switch 24, the second change-over function, said operation conditions of the incoming call 

switches 30 or the third change-over switch 36 correspond- 60 vibration function including an on condition and an off 

ing to the particular communication function is changed to condition, said operation conditions of the received 

an operation condition indicated by the new operation voice volume function including a top condition and an 

condition data in a step S311 in the same manner as in the ordinary condition, said on condition of the incoming 

step S208 of FIG. 5. call vibration function and said top condition of the 

Accordingly, even though the radio communication appa- 65 received voice volume function being stored, as first 

ratus 10 is set to any current mode, the setting of one operation conditions in the plurality of operation 

operation condition of a particular communication function conditions, on the storing means so as to correspond to 
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each other, said first operation conditions correspond- 
ing to a first operation mode; 

mode selecting means for selecting the first operation 
mode suitable for a particular environment from the 
operation modes according to a user's intention; 5 

mode change control means for reading out the first 
operation conditions corresponding to the first opera- 
tion mode selected by the mode selecting means from 
the storing means to set the incoming call vibration 
function to the on condition of the first operation 10 
conditions corresponding to the first operation mode, 
and to set the received voice volume function to the top 
condition thereof corresponding to the first operation 
mode; 

radio communication signal receiving means for receiv- J5 
ing a radio communication signal from a caller; 

an incoming call informing unit for vibrating a vibrator to 
inform the user of an incoming call reproduced from 
the radio communication signal received by the radio 
communication signal receiving means according to ^ 
the incoming call vibration function set to the on 
condition by the mode change control means; and 

a received voice outputting unit for outputting a caller's 
voice reproduced from the radio communication signal 
at a top sound volume according to the received voice 25 
volume function set to the top condition by the mode 
change control means. 

2. A radio communication apparatus according to claim 1, 
further comprising: 

operation condition inputting means for inputting an 30 
operation condition of each communication function 
according to the user's intention to store a plurality of 
particular operation conditions of the communication 
functions, corresponding to a user mode other than the 
operation modes, in the operation condition storing 35 
means in cases where the user mode is selected by the 
mode selecting means, the particular operation condi- 
tions of the communication functions being read out 
from the operation condition storing means to set the 
communication functions of the radio communication ^ 
performing means to the particular operation condi- 
tions under the control of the mode change control 
means. 

3. A radio communication apparatus according to claim 1, 
further comprising: 45 

operation condition inputting means for inputting an 
operation condition of each communication function 
according to the user's intention to store a plurality of 
particular operation conditions of the communication 
functions corresponding to a normal operation mode 50 
other than the operation modes in cases where the 
normal operation mode is selected by the mode select- 
ing means; and 

normal operation mode storing means for storing the 
particular operation conditions of the communication 55 
functions corresponding to the normal operation mode 
input by the operation condition inputting means, the 
particular operation conditions of the communication 
functions being read out from the normal operation 
mode storing means to set the communication func- 60 
tions of the radio communication performing means to 
the particular operation conditions under the control of 
the mode change control means. 

4. A radio communication apparatus according to claim 1, 
further comprising: 65 

communication function selecting means for selecting a 
specific communication function from the operation 
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modes in cases where a specific operation mode is 
selected by the mode selecting means; and 
operation condition inputting means for inputting a spe- 
cific operation condition of the specific communication 
function selected by the communication function 
selecting means according to the user's intention to 
renew the particular operation condition of the specific 
communication function corresponding to the specific 
operation mode stored in the operation condition stor- 
ing means to the specific operation condition under the 
control of the mode change control means, the specific 
communication function of the radio communication 
performing means being reset to the specific operation 
condition under the control of the mode change control 
means. 

5. A radio communication apparatus according to claim 1, 
further comprising: 

communication function selecting means for selecting a 
specific communication function from the operation 
modes in cases where a specific operation mode is 
selected by the mode selecting means; and 

operation condition inputting means for inputting a spe- 
cific operation condition of the specific communication 
function selected by the communication function 
selecting means according to the user's intention to 
reset the specific communication function of the radio 
communication performing means to the specific 
operation condition under the control of the mode 
change control means, the specific communication 
function of the radio communication performing means 
being set to the particular operation condition stored in 
the operation condition storing means under the control 
of the mode change control means in cases where the 
specific operation mode is again selected by the mode 
selecting means. 

6. A radio communication apparatus according to claim 1, 
further comprising: 

displaying means for displaying the first operation mode 
in cases where the first operation mode is selected by 
the mode selecting means. 

7. A radio communication apparatus according to claim 1 
in which the mode selecting means is a single mode select- 
ing button, the plurality of modes being cyclically specified 
in a prescribed order each time the mode selecting button is 
pushed for a short time, and the first operation mode being 
selected in cases where the particular operation mode is 
specified and the mode selecting button is pushed for a long 
time. 

8. A radio communication apparatus, comprising: 
storing means for storing a plurality of operation condi- 
tions of communication functions corresponding to 
each of a plurality of operation modes which each are 
suitable for an environment, 

said communication functions including an incoming call 
sound volume function, a received voice volume func- 
tion and a noise canceling function, said operation 
conditions of the incoming call sound volume function 
including a top condition and a low condition, said 
operation conditions of the received voice volume 
function including a top condition and an ordinary 
condition, said operation conditions of the noise can- 
celing function including an on condition and an off 
condition, said low condition of the incoming call 
sound volume function, one of said top condition and 
ordinary condition of the received voice volume func- 
tion and said on condition of the noise canceling 
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function being stored, as second operation conditions in 
the plurality of operation conditions, on the storing 
means so as to correspond to each other, said second 
operation conditions corresponding to a second opera- 
tion mode; 5 

mode selecting means for selecting the second operation 
mode suitable for a particular environment from the 
operation modes according to a user's intention; 

mode change control means for reading out the second 
operation conditions corresponding to the second 10 
operation mode selected by the mode selecting means 
from the storing means to set the incoming call sound 
volume function to the low condition of the second 
operation conditions corresponding to the second 
operation mode, to set the received voice volume 
function to one of the top condition and ordinary 
condition thereof corresponding to the second opera- 
tion condition and to set the noise canceling function to 
the on condition thereof corresponding to the second 
operation mode; 

radio communication signal receiving means for receiv- 20 
ing a radio communication signal from a caller; 

an incoming call informing unit for outputting a sound at 
a low volume to inform the user of an incoming call 
reproduced from the radio communication signal 
according to the incoming call sound volume function 25 
set to the low condition by the mode change control 
means; 

a received voice outputting unit for outputting a caller's 
voice reproduced from the radio communication signal 
at a lop sound volume in cases where the received voice 30 
volume function is set to the top condition by the mode 
change control means; and 

a noise canceling unit for reducing a noise mixing with the 
user's voice according to the noise canceling function 
set to the on condition by the mode change control 35 
means. 

9. A radio communication apparatus according to claim 8 
in which the caller's voice reproduced from the radio 
communication signal is output at an ordinary volume by the 
received voice outputting unit in cases where the received 40 
voice volume function is set to the ordinary condition by the 
mode change control means. 

10. A radio communication apparatus, comprising: 
storing means for storing a plurality of operation condi- 
tions of communication functions corresponding to 45 
each of a plurality of operation modes which each are 
suitable for an environment, 

said communication functions including an incoming call 
sound volume function, a received voice volume func- 
tion and an incoming call vibration function, said 50 
operation conditions of the incoming call sound vol- 
ume function including a top condition and a low 
condition, said operation conditions of the received 
voice volume function including a top condition and an 
ordinary condition, said operation conditions of the 55 
incoming call vibration function including an on con- 
dition and an off condition, said top condition of the 
incoming call sound volume function, said top condi- 
tion of the received voice volume function and said on 
condition of the incoming call vibration function being go 
stored, as third operation conditions in the plurality of 
operation conditions, on the storing means so as to 
correspond to each other, said third operation condi- 
tions corresponding to a third operation mode; 

mode selecting means for selecting the third operation 65 
mode suitable for a particular environment from the 
operation modes according to a user's intention; 
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mode change control means for reading out the third 
operation conditions corresponding to the third opera- 
tion mode selected by the mode selecting means from 
the storing means to set the incoming call sound 
volume function to the top condition of the third 
operation conditions corresponding to the third opera- 
tion mode, to set the received voice volume function to 
the top condition thereof corresponding to the third 
operation mode and to set the incoming call vibration 
function to the on condition thereof corresponding to 
the third operation mode; 

radio communication signal receiving means for receiv- 
ing a radio communication signal from a caller; 

an incoming call informing unit for outputting a sound at 
a top volume to inform the user of an incoming call 
reproduced from the radio communication signal 
according to the incoming call sound volume function 
set to the top condition by the mode change control 
means; 

a received voice outputting unit for outputting a caller's 
voice reproduced from the radio communication signal 
at a top sound volume according to the received voice 
volume function set to the top condition by the mode 
change control means; and 

a vibrator actuating circuit for vibrating a vibrator to 
inform the user of an incoming call reproduced from 
the radio communication signal received by the radio 
communication signal receiving means according to 
the incoming call vibration function set to the on 
condition by the mode change control means. 

11. A radio communication apparatus, comprising: 

storing means for storing a plurality of operation condi- 
tions of communication functions corresponding to 
each of a plurality of operation modes which each are 
suitable for an environment, 

said communication functions including an incoming call 
vibration function and a received voice volume 
function, said operation conditions of the incoming call 
vibration function including an on condition and an off 
condition, said operation conditions of the received 
voice volume function including a top condition and an 
ordinary condition, said on condition of the incoming 
call vibration function and said ordinary condition of 
the received voice volume function being stored, as 
fourth operation conditions in the plurality of operation 
conditions, on the storing means so as to correspond to 
each other, said fourth operation conditions corre- 
sponding to a fourth operation mode; 

mode selecting means for selecting the fourth operation 
mode suitable for a particular environment from the 
operation modes according to a user's intention; 

mode change control means for reading out the fourth 
operation conditions corresponding to the fourth opera- 
tion mode selected by the mode selecting means from 
the storing means to set the incoming call vibration 
function to the on condition of the fourth operation 
conditions corresponding to the fourth operation mode 
and to set the received voice volume function to the 
ordinary condition thereof corresponding to the fourth 
operation mode; 

radio communication signal receiving means for receiv- 
ing a radio communication signal from a caller; 

an incoming call informing unit for vibrating a vibrator to 
inform the user of an incoming call reproduced from 
the radio communication signal received by the radio 
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communication signal receiving means according to 
the incoming call vibration function set to the on 
condition by the mode change control means; and 
a received voice outputting unit for outputting a caller's 
voice reproduced from the radio communication signal 5 
at an ordinary sound volume according to the received 
voice volume function set to the ordinary condition by 
the mode change control means. 
12. A radio communication apparatus, comprising: 
storing means for storing in advance a plurality of opera- 10 
tion conditions of communication functions corre- 
sponding to each of a plurality of operation modes 
which each are suitable for a predetermined 
environment, 

said communication functions including an incoming call 
vibration function and a noise canceling function, said 
operation conditions of the incoming call vibration 
function including an on condition and an off condition, 
said operation conditions of the noise canceling func- 2Q 
tion including an on condition and an off condition, one 
of said on condition and off condition of the incoming 
call vibration function and one of said on condition and 
off condition of the noise canceling function being 
stored, as fifth operation conditions in the plurality of 25 
operation conditions, on the storing means so as to 
correspond to each other, said fifth operation conditions 
corresponding to a fifth operation mode; 

setting means for setting by a user's intension a plurality 
of user operation conditions of the communication 30 
functions, which each are suitable for a user's 
environment, so that the set user operation conditions 
are stored on the storing means so as to correspond to 
each other, said user operation conditions of the incom- 
ing call vibration function being set to one of said on 
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condition and an off condition, said user operation 
conditions of the noise canceling function being set to 
one of said on condition and off condition, said user's 
operation conditions corresponding to a user operation 
mode; 

mode selecting means for selecting the user mode or the 
fifth operation mode according to a user's intention; 

mode change control means for reading out the user 
operation conditions or the fifth operation conditions 
corresponding to the selected operation mode selected 
by the mode selecting means from the storing means to 
set the incoming call vibration function to one of the on 
condition and the off condition corresponding to the 
user operation conditions of the user operation mode or 
corresponding to the fifth operation conditions of the 
fifth operation mode, and to set the noise canceling 
function to one of the on condition and off condition 
corresponding to the user operation conditions of the 
user operation mode or corresponding to the fifth 
operation conditions of the fifth operation mode; 

radio communication signal receiving means for receiv- 
ing a radio communication signal from a caller; 

an incoming call informing unit for vibrating, in cases 
where the incoming call vibration function is set to the 
on condition by the mode change control means, a 
vibrator to inform the user of an incoming call repro- 
duced from the radio communication signal received by 
the radio communication signal receiving means; and 

a noise canceling unit for reducing, in cases where the 
noise canceling function is set to the on condition by 
the mode change control means, a noise mixing with 
the user's voice. 

* * * * * 
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